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Curtis R. Michols 
Principal Specialist 

.. . 

ABBOTT LABORATORIES 

Global Environment, Health & Safety 

Mr. David Garrett 
Environmental Scientist 
RCRA Corrective Action and Permits Branch 
Air and Waste Management Division 
United States Environmental Protection Agency- Region 7 
901 N. 51

h St. 
Kansas City, KS 66101 

RE: Copy of April 14, 2008 Letter 

Dear Mr. Garrett: 

Dept. 539, Bldg. AP52-S 
200 Abbott Park Road 
Abbott Park, Illinois 60064-6212 
Office: (847) 937-0863 
Facsimile: (847) 937-9679 
Curtis.M ichols@Abbott.com 

June 13, 2008 

Per your request, enclosed is a copy of the above letter. Please let me know if you need anything 
else. 

Best regards, 

ichols 
Principal Specialist 
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Curtis R. Michals 
Principal Specialist 
Global Environment, Health, Safety & Energy 

Abbott Laboratories 
Dept. 539, Bldg. AP52-S 
200 Abbott Park Road 
Abbott Park, Illinois 60064-6212 
Telephone: (847) 937-0863 
Facsimile: (847) 937-9679 
Curtis.Michols@Abbott.com 

Via express delivery 

Mr. Brad Roberts 
Professional Geologist 
Bureau ofWaste Management 
Kansas Department ofHealth & Environment 
1000 SW Jackson, Suite 320 · 
Topeka, Kansas 66612-1366 

Re: Follow-Up on Action Items from 
February 5, 2008 Meeting regarding 

Mr. David Garrett 
Project Manager 
RCRA Corrective Actions 

April14, 2008 

United States Environmental Protection Agency 
901 N. Fifth Street 
Kansas City, Kansas 66101 

Former Evaporation Lagoon Closure and Corrective Measures hnplementation 

Wichita, Kansas 

Dear Messrs. Roberts and Garrett: 

This letter provides follow-up on the action items we detailed in the minutes of our February 5, 2008 

meeting at Brad's office. Each of the action items and follow-up (in italics) are as follows. 

• Abbott to provide KDHE and US EPA a copy of the Operations & Maintenance (O&M) Plan 

prepared for the former evaporation lagoon cap. -A copy of this plan (draft) is provided in 

Attachment 1. As this Plan is still draft, a_ny review comments would be appreciated. 

• Abbott to confirm what breakdown data is available, evaluate, and propose an approach to 

address this. - Breakdown information and breakdown product information that Abbott has 

been able to assemble is provided in Attachment 2. As indicated, the compounds listed are 

concluded to readily breakdown, but limited confirmation of breakdown products is available. 

Given the limited information available, Abbott will further evaluate and submit a more 

detailed response on analytical protocol to evaluate breakdown products. 

• Abbott to set up call to discuss groundwater modeling - This call and discussion was held on 

February 29. 

• Abbott to review the well searches that have been done and report results back. -

Documentation of well searches conducted during RCRA Facility Investigation (RFI) activities 

and again recently in February 2008, and during re-permitting of a Class I Non-Hazardous 

Injection Well located at the site, is provided in Attachment 3. This documentation confirms 

Abbott's conclusions and assertion that there are no viable wells/receptors at risk. 
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Aprill4, 2008 

• Abbott to set up call to discuss development of site-specific risk-based cleanup objectives. -
This call and discussion was held on February 29. 

• Abbott to provide more definition ·on well locations and well profiles. - Copies of highlighted 

portions of the RFI Report and associated cross-section figUres detailing such information are 

provided in Attachment 4. 

• Abbott to provide revised data tables with analytical results and method detection levels 
(MDLs).- These tables are provided in Attachment 5. Please note these are the same tables 

that were provided to both KDHE and EPA in the June 20, 2007 letter from Abbott to Bill 

Bider that provided additional clarification and detail on our proposed closure approach. 

• Abbott to provide revised CMI 2007 Annual Groundwater Monitoring and Progress Report 
map and report. -A revised report with map is provided in Attachment 6. 

• Abbott to schedule date for site inspection. - It has been confirmed that the date and time for 
the site inspection is April16, 2008 at 9:00am central standard time. Abbott, Matrix (Abbott's 

consultant) and KDHE are scheduled to be present. US EPA will not be present due to 
schedule conflict. 

Abbott looks forward to KDHE and US EPA's response to our proposed closure approach for both the 
former evaporation lagoon and the RCRA CMI at the site. Please let me know if you have any 
questions, concerns or comments on the attached, or need any further information. 

Best regards, 

L 
Principal Specialist 
Global Environment, Health, Safety & Energy 

Enclosures 
c.c.: L. Sneed, Abbott 

J. Thorsen, Matrix 
D. Lentz, ERM 
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Former Abbott Property 
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OPERATION AlY(iMAINTEN'JNr;!} OF THE 
ENHANCED CA:P AT THE FORMER­
EVAPORATiofif'LAGOON ·.:-~. 

·. ;:;;·~-~~?f_. ' 
t~~::_~~< .. 

March 2008 

·.· 
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-Prepared by 

MATRIX ENVIRONMENTAL, INC. 
1880 W. Winchester Avenue, Suite 111 
Libertyville, Illinois 60048 
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SECTION 1 

EXEGUTIVE SUMMARY 

Matrix Environmental, Inc. (Matrix) was retained by Abbott to construct an enhanced engineered 

cap for the former evaporation lagoon located at the former Abbott facility in Wichita, Kansas. 

The goal of the project was to improve the effectiveness of the exi_sting cap with the ultimate 
'·'ii' . 

goal of abandoning the existing leachate collection system and iJi turn abandoning the deep 
.. : ~.: .... 

underground injection well. In addition, the engineered cap ~11 prev~nt the infiltration of water 

and the production of leachate and potential impact to gro_~cl~ater. . ... 
:;.:~':;~-~-·-~ ~~:\.:-~·:··> 

/:) "'· :.•·. 

This document is the Operation and Maintenan~~--Pl~ for .tpe monitoring·~~-c:ll-{crintenance 
·:-~.}~~ ·.. ~?:<·: ;"":. ·. . :,. 

period and it identifies the actions necessary to attai:n>-111~ ,goal of this enhanced cap as stated 
. . . ' . :·:. : ~: 

above . 

.i 

. r~ 

~ . . .. 
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SECTION2 

SITE DESCRIPTION 

The former Abbott facility commenced operations at the site in 1960. The operations originally 

included the production of cyclohexylamine used in the production of an artificial sweetener. 

Facility operations later included the production of amine-based intermediate products that were 
~,-' . 

used in the production of textiles, rubber, plastics, adhesives and pgabnaceuticals. 
;.i. :.'.·· 

(;..;.·~--~::· 
"" - •., 

Abbott sold the facility to Air Products and Chemicals, Jnc .. 1n·1985, but~re!ained ownership of 
~:· .·~ _.. . .,. ..... :..~. .~ ;"}~ 

Solid Waste Evaporation Lagoon, as well as the. ~9~poration pond, drdin.: ~torage area and 
i ~-~~< ·f:;l ~~-¥~~:. -. ~ 

injection well. The lagoon was constructed in 198'0)'0perationofthe evaporatio:li'Iagoon system 
- -~--~ ,.-.:: ~ ;'>t:~. • .. -' .. 

was managed essentially as a "closed loop" treatment ~~~f~m·~;:fh~t is, a thin layer of wastewater 
-~;C?ti}~~, 

was allowed to evaporate. Unevaporated wastewater gradua}.ly1infiltrated through the liner and 
··i_:'-~~-r~-~~--,.. -~;~i~:-~-..... 

accumulated in the leachate collection syst~m<sliJ:IJ.J?.. Periodically:Jh~ contents· of this sump were 
·. ~( . ~~~:; ~>-~- . -~ .. :~_;?.:> 

J 

• 

pumped back into the lagoon and the evapot~t~onic'6'lli9t!op,.~ycle ~ontinued. 
'\ .{/:·'· .,.;i{?H'~~f~/'· • 

Abbott began closing the\~~~oi~tton lagoon Jf~r it ceasel~perations at the property in 1985. 

The closure activitie~f\Vere appro;~:d by KDHE_''': In May 1986, the remaining contents of the 

evaporation lagoog were ·~J.ptitxf~cl•'qisposed.of~!'site into the deep injection well. 
·'I :::;,~,;t*~~~~~;; ~- ., ', .·· . , .,. :·,,~,t:': 

J~~~:~}· •;_'? -~> ·... ·.· --~ .. .:-·; 
Altho:ugil.. the former evap'or.ation Iagoon:·'is technically closed, the leachate collection system 

contin~:;;~;:.t6,,gperate and the pollectei~~fluent is disposed via injection into the onsite injection 

well. The 7 j11{4?1fY 1987 Kt>.~E Closure Certification requires Abbott to monitor the volume of 
.. _· __ ;:;._ 

leachate removed from. th~ .collection system on a monthly basis and submit monitoring results .... .. . 

annually. When the average leachate volume generated from the collection system is less than 

458.4 gal/day for a 12-month period, Abbott may petition to discontinue the monitoring program 

and abandon the leachate collection system. 

In a 20 November 2002 letter to KDHE, Abbott reported that recent leachate volumes had met 

the leachate collection system closure conditions and requested that the leachate collection 

system be abandoned. KDHE denied this request on the basis that the observed decrease in 
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• leachate generation was attributable to drought conditions and did not indicate that the final 

cover was successfully limiting leachate generation. 

• 

• 

In a 17 September 2003 letter from KDHE to Abbott, the agency provided options for corrective 

measures of the former lagoon. At this juncture Abbott opted for option two which allowed 

them to discontinue the leachate collection system in combination with the construction of an 
···.:: .. ; 

enhanced cap to improve site drainage and minimize leachate,,. g'~heration and enhance the 

groundwater monitoring system. 

To prevent future precipitation infiltration, the cap r~.q:~{i~:rr~design ~Jif{d~~jruction. Abbott 

used KDHE regulations pertaining to municipal solf~-waste la.Ildfill standar~;"'(K:A:R. 28-290-
..... \·_:) ~/-~'" .. ~ '-·~/ ,. -~~~~·;·, 

121) as a guideline for the lagoon cover redesign. Thej~c],esigrrancl construction'provided final 
'c;ft;·~'< • .;.'i'~ 

slopes which support vegetation and minimize erosion. A:1f:11.tpes were designed to drain runoff 

away from the cover and prevent pondf~~g;'c;lp..addition, t~;~~~~;_design minimizes percolation 

through the cap. 'i ··;;"'· •. ;?~~:t~~.t#) ·;;r . 
The enhanced low penpeabiti~: $_.nd graded d1P.'·~~as desig~ed for near zero discharge so the 

''~·~·· :;./. :: ~· ·. 

existing leachate colleGtion systerr{will not be ne~ded ,and will be abandoned once the system is 

drained, the performan:~:{t$dard~,l:s.r_net C¥ld KD~E:::pproves the abandonment of this system. 

At that tim~:.~:Ai5iJbft:wj}J ce~s~:hpe~~~ib~;:"c)t~fu~ :deep injection well since no leachate effluent 

manage,¢!~~ will ~e>}~;q~iJ.:ed. -~A_~b_ott will also monitor the groundwater quality directly 

dowK;i~~ie:nt of the for~6;hagoon ~Ta~~cribed in this a Groundwater Sampling and Analysis 

Plan curre~tlfb~ing develop~;:.through discussions with Abbott, KDHE and U.S.EP A. 
:_:·.e.:·:~·: 

~ :.:~·~}~.<-. 

Abbott proposes th~fthe.~e~ of the monitoring and maintenance be the later of the approved 

term of the Groundwater Sampling and Analysis Plan that is currently being developed and the 

decommissioning of the leachate collection and removal system . 
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SECTION3 

OPERATION AND MAINTENANCE PLAN 

The planned operation and maintenance activities include the following activities: 

• 
• 

Groundwater monitoring and groundwater monitoring $.YStem maintenance . 
Cap and cover monitoring and maintenance . 

• Drainage system maintenance . 
Leachate sump monitoring and maintenance. ··: .. ~~-

~ ;;~ 
Site Security. ,-; ' 

• 
• 

The contact person for this site is: 

,· 

3.1 Groundwate:(IYionitoring .. :~ 
\" -~r::~/:·-~~-.. ~--

;-j~>~-~~-· 

Abbott is cw;t~;JJ,l¥f,~.c;wJ<:in~-~ith~-~~~;~k'Q;s.EP A to develop a Groundwater Sampling and 
<r1!:l.)·V · --~·; '-":.:t~f~}:>~-- .. ~r:?~··:t~ 

Analysi$:,Plan that will·i¢,],~hti,fy the-·yrells tq be monitored, the chemical constituents that will be .. =;::::~t~b-_ -·~::> Y:-. , .... ri=~::·-._ -.. 
analyzed;~tP,.~ frequency andJterm ofth~ sampling. Abbott will adhere to this plan once it has 

··;;_~!;~5+... ··:.:·~~-:~ 
been agreed'lipp:q. by all partie§·. 

·;:~:. -;.~ ,;_ . : 

Abbott will inspect aii_~§pe'cts of the groundwater monitoring system and maintain and repair the 
·,t(. . 

system as necessary to keep it functioning and able to be used for the collection of groundwater 

samples as per the sampling and analysis plan that is currently being negotiated. 

Abbot will supply the labor and equipment necessary to carry out all of the tasks related to 

groundwater monitoring. 
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3.2 Cap and Cover Monitoring and Maintenance 

Abbott will maintain the integrity of the cap and cover system at the site. This will include 

repairing the soil cover if it erodes or otherwise is damaged and repairing the synthetic liner if it 

is breached or. damaged. It also includes reseeding of the cap if cover repairs are made and in 

other areas where the vegetation has died or not otherwise grown is suf:ij,cient density to prevent 

erosion or deterioration of the cap and cover system from occurring. ;:~':< " .. 
. :.: 

Landscape maintenance will also take place under this task, This primatily:consists of mowing 

· the grass which will generally take place two to four tirri~~t6r year, depe~~ri~.O!! the growth of 
--< ···,..{.'.·>' 

the vegetation. This is done to discourage the gro~"qJ woody plants whose roo{_~):pay have the 

capability of penetrating the soil cap and impacti~g th~~:~9y~r ~y~i~m. ': ·~< . 
•• : ''<:• ., .._,,, 
····.t::~; ~1: 

,. ~',;_:~i~(j, 

··<:1·~~!~:1} ~;:.· 
3.3 Drainage System Maintenance 

~-~ :>.:-. :-· . 
--~:.. ~-~- . --~~ ~-. .{~-~ 

Abbott will maintain the surface drainage sy;t~~ tp.~t':~~J~Bn~tpic;ed at the toe of the cap and 
~ ·.~;-.'35~-t,-;_._. ~-·-: ~. '·f. ";<?J!' 

cover system. The purpp·sEh:Jf:tJiis''qrainage sysfe)n is to manEI:ge runoff from the cap and cover 

system and to maint}tiB}aQ.~itive ~i~i1age off the ~ii¢ in order to minimize infiltration into the cap 
~- ... ;·::::--. ·.:·.~ ;' .. · :: . . _ .. :. 

and cover system. This cl~j~tenar1be wi+Iinclude anY needed repair of the swales and/or the 
~,-·.:.~ .... :~--:···-- ·<~~-~:~ ~'-~r~-? .- ~- ;:\·..:-.-;-::~:·::..~-;~:-.. <~ .. ~~-~~--~- .• 

removal of aP,yttasQ:'or,yegetati'\r_e materials'tha'finight accumulate in the drainage swales. 

<::,(' ' ''';f~t~., ' ;~:,; i; ··' 
3-4 ' Le~J~~ate Sump Mo~tt..oring ahd Maintenance 

.-.:,: -:~":"-~-~--. . ~ }::' .. 

r.•;:~-¥~;:~· _,_ ~:.-::. 

Abbott will c~~lf~u~ to monitor and maintain the leachate sump until K.DHE and Abbott agree to 
.. -._· .. -. . 

deactivate this systeih:jYI.oriitoring will consist of the periodic inspection to determine if there is 
'·' ·. ~. 

leachate accumulation in the sump and whether it needs to be removed and disposed in an 

appropriate manner. The removal and disposal of the leachate should be all that is involved in 

. the maintenance until the sump is decommissioned. 

When the sump is decommissioned, all lines feeding the sump will be sealed with blind flange or 

the equivalent. 
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3-5 Site Security 

The site is currently fenced with personnel and equipment access through locked gates. Abbott 

will maintain the fence and keep the gates locked during this period of monitoring and 

maintenance. 

): ' .... 

~-~ .· ... 

·, . _ _, 
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the Facility. Acrylonitrile, aniline, and pyr1a1ne are probably more ~ 
amendable to ozone oxidation because of double bonds in their molecular 
structures, compared to cyclohexyl amines. 

3.2.6.2.3 Activated Carbon Adsorption 

Benzene and acrylonitrile can be removed from ground water by adsorption 
using activated carbon. Adsorption data for these compounds in laboratory, 
pilot and full-scale systems are available in the literature. However, 
carbon adsorption data for amines are not currently available. Amines are 
generally water soluble, and so they would not be expected to be readily 
adsorbed to activated carbon. In the absence of carbon adsorption data on 
all constituents of concern, it is difficult to determine if activated 
carbon adsorption would be an effective process for the Facility. 

3.2.6.2.4 Biological Treatment 

Based on ·a preliminary literature review conducted by Prof. R. Bartha of ~ 
Rutgers University (Bartha, 1980) all the organic amines found in ground 
water at the Facility are biodegradable. The biodegradation seems to be 
enhan~ed in acclimated systems. During the biodegradation of organic 
amines, carbon is oxidized to carbon dioxide and the organic nitrogen 
portion is hydrolyzed to ammonia. Ammonia may be biologically converted to 
nitrates in a process called nitrification. The degree of nitrification 
achieved in biological systems depends on several factors including 
presence of nitrifying microorganisms and proper environmental and 
operational conditions. 

Biological treatment is a well-established process, and is normally 
accomplished in suspended (e.g., activated sludge) or attached (e.g.·, 
trickling filter) growth reactors. Typically these processes are used for 
relatively high strength wastes. The ground water at the Facility has 
shown TOe levels of less than 50 mg/L in most samples collected to date. 
Reactors to treat such low TOe wastes, referred to as "oligotrophic" 
reactors, have been used in recent years. 

wee Project 90e7040 
Abbott Laboratories, Inc. 

October 11, 1990 
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6.0 

CONTAMINATION FATE AND TRANSPORT 

The previous sections of this report have discussed contaminant source areas and 

described chemicals associated with past disposal activities at the Facility. The results 

of chemical analyses of environmental samples have also been presented. The previous 

studies have identified two major groups of chemicals in soil and groundwater samples 

from the Facility: 

• Amine compounds; and 

• Volatile organic compounds. 

An essential part of characterizing the potential migration of chemical releases involves 

understanding the physicochemical properties of the compounds identified at the 

Facility. The properties of the chemical contaminants combined with environmental 

fate and transport process are significant factors governing the potential migration of 

contaminants. 

Section 6.1 and 6.2 describe key environmental fate processes and also discuss the 

physicochemical properties of the mpst prevalent contaminants identified at the Facility. 

Because site-specific factors such as geology and hydrogeology are not considered in 

these two sections, this information alone is insufficient for understanding the potential 

migration of contaminants at the Abbott site. The information presented is intended 

to provide general background on those factors that may affect contaminant mobility 

and predicting potential releases into various environmental media. Section 6.3 

integrates the information presented in Sections 6.1 and 6.2 with Facility-specific data 

which address important migration routes. 

6.1 POTENTIAL ENVIRONMENTAL FATE PROCESSES 

As stated, the potential for a chemical to be released to the environment and its 

subsequent environmental fate is partially influenced by several chemical and physical 
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processes. The key . environmental processes affecting contaminant releases are 

summarized in Table 13. However, other environmental processes affect the 

degradation or movement of contaminants between various environmental media (i.e., 

air, water, and soil). The mechanisms are summarized in Table 14. 

In addition to environmental processes, various physicochemical and biological processes 

also serve to influence the mobility and chemical fate of contaminants. These processes 

specifically relate to interactions between contaminants and environmental matrices (i.e., 

soils). Table 15 presents a summary of these processes. 

~ections 6.1 and 6.2 as well as Tables 13 through 15 present preliminary informati?n 

while Section 6.3 specifically discusses the potential mobilities and environmental fates 

of the contaminants identified at the Facility. The objective of Section 6.3 is to establish 

a relationship between potential contaminant mobility at the sites and the results of soil 

and groundwater analyses. This relationship is important in defining the Facility-specific 

potential for off-site contaminant migration . 

6.2 GENERAL PHYSICOCHEMICAL PROPERTIES OF AMINES, AND 
VOLATILE ORGANIC CHEMICALS 

This section presents a summary of the physicochemical properties of the three classes 

of chemicals identified at the site. A discussion of how these properties affect the 

persistence and potential mobility of each class of chemical is also provided. Specific 

examples of the amine compounds, and VOCs have been selected to illustrate the 

general fate and transport characteristics of each chemical class. The chemicals selected 

in this section represent the more prevalent compounds detected in groundwater at the 

Facility. 

6.2.1 Amines 

The results of groundwater analyses, as presented previously, have indicated the 

presence of various amine compounds known to have been manufactured by Abbott 

Laboratories. The presence of the amines in the groundwater are related to past on­

site waste disposal activities. 

907040\RFI.BCO 04/22/92 6-2 



Nitrogen, because of its atomic structure, may form three covalent bonds. When three . 
hydrogen atoms participate in covalent bonds with nitrogen, the resulting molecule is 
ammonia, NH3. Derivatives of ammonia form when one or more of the hydrogen 
atoms are replaced with various organic groups. These derivatives are called amines. 

The amines are divided into three major groups (primary, secondary, and tertiary) based 
on the number of hydrogen atoms replaced by an organic group(s). Drawing 25 
presents the general structure of some of the amine compounds detected at the Facility. 

Amines, in general, act as a base or proton acceptors according to the equation 
presented below: 

The reason for this basicity is that in ammonia and the amines, there is a pair of 

• 

unshared electrons not involved in covalent bonding. This electron pair, however, can • 
be phased with a proton or a hydrogen ion. The elect~on loan pair on the nitrogen 
atom of the amines make the molecule polar, which explains why amines are soluble 
in water and act as bases. 

Two factors affect the solubility of amines in water: molecular weight and the degree 
of substitution. The primary amines are generally more soluble in water, followed by 
secondary, then tertiary amines. 

The solubility and the ionic nature of the amine compounds are important factors in 
evaluating fate and transport of amines related into the environment. Table 16 presents 
the chemical and physical characteristics of the Abbott constituents. The information 
presented in Table 16 also indicates that the higher molecular weight amines are less 
soluble than lower weight amines. The less soluble nature of a given compound reduces 
that compound's propensity for movement in the aqueous phase. Those organic amines 
not soluble in water are, however, soluble in alcohol or other organic solvents. 

907040\RFI.BCO 04(2.2/92 6-3 
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The following section presents the environmental fate and transport of several of t~e 

amine contaminants of concern found at the Facility. These amine compounds are 

presented by structural group; primary, secondary, and tertiary amines. Within these 

groups, certain compounds are highlighted due to the available information about their 

chemical/physical characteristics and their environmental fate and transport (shown in 

Drawing 26). For those compounds with little available information, generalizations are 

made. 

6.2.1.1 Primary Amines 

Primary amines consist of an ammonia (NH3) molecule where one of the hydrogen 

atoms is replaced by an organic group. The organic group could be a methyl group 

(CH3), an aromatic benzene ring, or an even more complex molecule. The primary . 

amines found in a significant number of wells at the Facility include: 

• Aniline; 

• Cyclohexylamine; and 

• 0-Toluidine. 

The structures for these compounds as well as those secondary and tertiary amines 

found through the sampling activities are shown in Drawing 26. 

All three of these compounds have a six carbon ring structure bound to the nitrogen as 

the organic molecule. The difference between the three amines is that the cyclohexyl 

group is aliphatic in nature while the ring attached to aniline and 0-toluidine is fully 

aromatic or has a resonance structure. 0-toluidine has an additional methyl group 

bound to the benzene ring. 

The molecular structure influences the solubility of these compounds (see Table 16). 

All three of these compounds are relatively soluble in water and, therefore, possess a 

degree of mobility in the aqueous phase. The solubility of these compounds also aid 

in their availability for biodegradation. Aniline and cyclohexylamine are known to 

-r:eadily degrade in soil, sediments, and water. 
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The vapor pressure of these compounds indicates that, if they were released onto 
surface soil or into surface water, cyclohexylamine would be subject to some 
vaporization, while aniline and 0-toluidine would be less volatile. However, exposure 
to the atmosphere would result in photo oxidation as the result of interaction with 
ultraviolet radiation, ozone, and with other atmospheric radicals. 

Aniline exhibits a low to moderate sorption to soils with the sorption being stronger at 
lower Ph. Aniline forms covalent bonds with organic material in soil, such as, humic 
acids and also is sorbed to clay minerals. Cyclohexylamine is not known to be adsorbed 
to soil materials and the sorption of 0-toluidine to soil materials is also not known. 

6.2.1.2 Secondary Amines 

The secondary amine compounds have two of the three hydrogen atoms replaced by 
organic molecules. The secondary amines found at the Facility are: 

• Piperidine; 

• Dicyclohexylamine; and 

• N-Methylcyclohexylamine. 

The water solubilities of the secondary amines range from miscible for piperidine to 
slightly soluble for the other two compounds. Thus, in the presence of water, all three 
compounds exhibit some ability to dissolve in the aqueous phase , to varying degrees, 
and therefore be mobile. In water, at .a neutral pH, piperidine quickly protonates into 
its ionic form. 

?iperidine is known to be biodegradable in soil and water environments. 
Dicyclohexylamine and N-methyl cyclohexylamine are also expected to biodegrade, but 
to a lesser degree than piperidine. Adsorption of piperidine to soil particles is not 
thought to be a significant process and, therefore, piperidine should not be retained in 
soils. The adsorption characteristics of the other two compounds are assumed to be 
similar especially because of the readily dissociated nature of these compounds under 
neutral conditions. 
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Of the three secondary amine compounds present, piperidine also has the highest vapor 

pressure and thus, may volatilize. If released to the atmosphere, the degradation of 

secondary amines would be similar to the primary amines. 

6.2.1.3 Tertiary Amines 

The tertiary amines, as shown in Drawing 26, represent some of the more complex 

amine structures found at the Facility. The compounds included as tertiary amines are: 
! 

• N-methyldicyclohexylamine; 

• N,N-dimethylcyclohexylamine; 

• Pentamethyldipropylenetriamine; and 

• 3(N,N-dimethylamino )propylnitrile . 

The compounds generally have higher molecular weights than the other amine 

compounds, which contributes to the overall insolubility of these compounds into water. 

These compounds are, however, more basic in nature than the primary and secondary 

amif!-es. Thus, pH strongly influences solubility, ionization, and mobility in the aqueous 

environment. 

As a group, the tertiary amines have relatively low vapor pressure and thus, 

vaporization, when released to the environment, is correspondingly low. 

The adsorption potential of the tertiary amines and their interaction with the soil 

particles are not widely known and thus the fate of the tertiary amines in soils or 

groundwater is not known. 

6.2.2 Volatile Organic Compounds 

The waste source characterization performed as part of the RFI field activities did not . 

indicate the presence of voiatile'organic chemicals (VOCs) in the pond shallow waste 

source characterization samples or the lagoon leachate samples. Because of these 
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6.3.2 Fate and Transport in Groundwater 

The mechanisms that influence the movement of the chemicals of concern are 

infiltration of precipitation and the percolation of the infiltrated rainwater down to the 

groundwater zone. The percolation of water through.the soil is dependent upon several 

factors including the characteristics of the soil material (porosity, permeability, and 

classification) and the groundwater f1ow regime. Groundwater f1ow gradients, hydraulic 

conductivity, and transmissivity, together with mechanisms of attenuation and dispersion, 

will affect the movement and concentrations of the chemicals of concern. 

The chemical characteristics of the chemicals of concern at the Abbott Facility have 

previously been discussed. A majority of the compounds, amines, and volatile organic 

compounds are soluble in water to varying degrees. Those compopnds most readily 

soluble would generally be the most mobile and are those that leave the area of release 

first. These mobile compounds would then generally be the first to disappear over time. 

The movement of the remaining compounds would then essentially be related to the 

solubility. Those more soluble compounds would be carried farther than the slightly 

soluble compounds. The movement of water through soil occurs initially as a result of 

gravity pulling the meteoric water down through the larger soil openings while the 

smaller soil pores take in water as a result capillary forces. The further downward 

movement ultimately depends upon the geologic characteristics underlying the Facility 

such as hydraulic gradient, porosity, permeability, and pore size. Movement of water 

through the subsurface may be accelerated through cracks, fractures, or layers of more 

porous soils that act as hydraulic conduits. 

6.3.2.1 Amines 

The subsurface soils present at the Abbott Facility, for the most part, allow for the rapid 

infiltration of meteoric water in areas that are not paved or capped. The downward 

percolation results in contact with the waste materials. The chemical characteristics of 

the water, in particular pH, determine its ability to accumulate the chemical constituents 

that may be present. The amines, the main constituents of the former Facility's waste, . . . . . . - -· -~ ·- . - . . 

are soluble to varying degrees from very _!?oluble to slightly soluble. The pH of the 

percolating water as well as the concentration gradient and temperature will also 
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int1uence the solubility as a result of the chemical nature of the amine compounds. 

The amines are slowly moved from the area of deposit into groundwater regime. The 

distribution throughout the groundwater system, vertical and lateral distribution, is a 

function of many factors including time, temperature, and the hydrogeological 

parameters of the area, most importantly hydraulic gradients. 

6.3.2.2 Volatile Organic Compounds 

The volatile organic compounds found at the Abbott Facility, including both aromatics 

and chlorinated compounds, have water solubilities that indicate their ability to go 

readily into solution. The mobility of the compounds, once they are in solution, 

depends on the hydrogeologic factors. The relative stability of the volatile organic 

compounds once they are in the groundwater system is the result of the relative reduced 

environment (where the environmental has little oxygen present or air-liquid interface 

that may encourage volatilization or degradation. Thus, once in the groundwater system 

the migration of the organic compounds will depend on the geologic, chemical, and 

hydrogeologic properties of the area. 

6.3.3 Fate and Transport in Surface Water 

Surface water surrounding the Facility is primarily found in draws, drainage ditches, and 

intermittent streams north and south of the Facility. Surface water generally is the 

result of surface runoff. The surrounding topography is relatively flat. High 

evapotranspiration rates of the area also influences the surface water found around the 

Facility, and the result is very few surface water bodies. 

The transport of the chemicals of concern from the Facility to the few surface water 

bodies surrounding the site is estimated to be minor. The primary contaminants were 

discharged as waste to the former ponds and lagoons, and thus were not released to the 

surface environment. However, if released to the surface, the volatile organic 

compounds generally have high vapor pressures and volatilize readily, whereas the 

amines will volatize to a lesser degree. The chemicals of concern are also characterized 

by their general biodegradable nature and their mobility as has been previously 
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Molecular 
Compound Weight2 

Benzc.ne, C6 Hr2 
78.1 

Methylene Chloride, CH2Cl2 84.9 

Tetrat:hloroethylene, C2CI4 165.8 

Tetrachloromethane (~.:arbon 153.8 

telrachloride), CCI4 

Toluene, C7H8 
'.>2.1 

1,1, 1-Trichloroethane, ~H3CI:; 133.4 

Trichloroethylene, ~HC13 131.4 

Trichloromethane (Chloroform), 119.4 

CHC1:1 

Vinyl Chloride, ~H3Cl 62.5 

1,1-Dichloroethane, ~H4CI 2 98.\1 

I ,2-Dichloroethane, ~H4CI 4 98.9 

Ethylbenzene, C8H 10 
106.1 

Xylencs, CgH 10 
106.1 

Cyclohexylamine, C6H 13N 99.172 

Dil:yclohexylamine, Ct2H23 N .181.3 

N(3-aminopropyl)cyclohexylamine, 156.2 

C9H2oN2 
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TABLE 16 

PHYSICAL AND CHEMICAL PARAMETERS OF SELECTED 

ORGANIC COMPOUNDS FOUND AT 
ABB01T LABORATORIES, WICHITA, KANSAS 

CAS No.' Densit/ Vap1u· Pressure 
Vapor 

Density~ Water Solul>ility 

71-43-2 0.87\10 76 mm@ 2o•c4 2.77 0.7%3 

75-09-2 1.335 ( 15/4) 34\i mm 0"! 2o•c4 2.93 2%3 

127-18-4 1.625 20/20C) 14 mm@ 2o•c4 S.!D 0.02% (77°)3 

56-23-5 1.585 (25/4C) 91.3 mm@ 2o•c1 5.5 0.05%3 

101:!-88-3 0.866 (20/4C) 22 mm <W 2o•c4 3.14 0.067'1<·1 (23YC) 

71-55-6 1.325 10 mm <!!? 2o•c4 4.63 lnsoluble1 

79-01-6 1.456-1.462 60 mm 01 2o•c4 4.54 0. I 'i1• @ 77•F3 

(25!25C) 

67-66-3 1.485 (20/20C) 160 mm (@ 2o•c4 4.12 o.s%@ n·F3 

75-(}1-4 0.9121 (20/20C) 2300 mm (!!) 2o·c1 2.15 o.J%@ n·F3 

75-34-3 1.174 180 mm @ 2o•c4 3.42 0.6%3 

107-06-2 1.2554 (2014C) Insoluble1 

100-41-4 0.867 (20) 7 mm@ 20·c4 0.01%3 

1330-20-7 -o.86 5 mm @ zo·c4•6 3.76 lnso1uble3 

108-91-8 0.81912 - 15 mm@ 3o•c 3.422 Completely 
Miscible 1 W/I-120 

101-83-7 0.9123 0.23 psi @ 100•F Slightly in hot 
H20 

3312-60-5 0.91 10 mm@ 23o•c Slightly 

• 

Mellin!-\ lloilinJ.\ 

Koc 
5 IAIJ.\ K .. ,. l'oint•c' l'oint•(:1 

31.7-1~3 2.13 (20)4 5.5 80.1 

1.68 1.255 -'J71 40.1 

209 2.60 (20) -22.4 121 

110 2.64 (20)4 -2:\.0 76.7 

3 7 -171-> 2.Ci9 (20) -'J4.5 110.7 

183 2.495 -3!! 75 

87, ISO 2.425 -7.1 86.7 

34t 1.97 (20)4 -(13.5 61.2 

0.40, 56 1.3!15 -159.7 -13.\1 

40 1.795 -98 57-SlJ 

33,152 1.485 -35.5 83.5 

164 3.154 -95 136.7\1 

48-686 2.774,7 -25, -13.2 138.5-1~-l 

-1544 1.49 -17.7t 134.5 10 

-(J.l() 255.8 

234 
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Molcculm· 
COlllJ)()UJld Wci~ht2 

N,N-dimcthyl<.:yclohcxylaminc, 127.2 

C8H 17N 

N-mcthydit:yclohexylamine, CIJH25 N 195.35 

N-Mcthyh.:yclohexylaminc, C7H l~>N I D.2 

Pen tamct hyld i propylcnctria 111 inc, 20I.J 

c,,Hz7N3 

Aniline, C6H7N 9).12 

0-wluidinc, C7HyN Hl7.1 1 

Pyrillinc, C5H5N 7<J.J 2 

Piperdinc, C5H 11 N 1!5.15 1 

2,5-dimcthylpyraziiic, C6 H8N2 
1()8.14 

3(N,N-dimethyl amino)propylnitrilc, 98 

C5H1oN2 

Acrylonitrile, C3H3N 5.1.()65 

Condc:nst:d ChcmicaJOictionmy, 1 Jth Edition. 

Merck lndc:x, lllh l'!dilion, Mc:rd: and Company, Inc., J9H9. 

• 
TABLE 16 

(Conlinued) 

PHYSICAL AND CHEMICAL PARAMETERS OF SELECTED 

ORGANIC COMPOUNDS FOUND AT 
ABBOT!' LABORATORIES, WICHITA, KANSAS 

CAS No.1 Densily1 Vapor Pressure 
Vapor 

Densitl Water Solubility 

98-94-2 0.8512 ().19 psi ({!) !OO•F 4.38 Insoluble 

7560-83-0 0.92 0.22 psi @ J()(J•F 6.73 Insoluble 

1(XJ-60-7 0.8660 11 mm (!.!? 4o•c Slightly 

62-53-3 !.021,2 0.3 mm2 @ 2o•c 3.222 34,()()(1 mg/12 

95-53-4 1.004'·2 0.26 mm @ 25•c 3.722 15,000 mg @ 25•c 

I 10-86-1 0.982 20 _mm2 @ 2s•c 2.7J2 Miscible 

110-89-4 0.86221 40 mm@ 29•c 2.94 High 

0.99 3.72 Infinite 

123-33-20 0.86 3.35 

107-13-15 0.804 100 mm2 1.832 75,000 mg!l5 

NI()SII Pocket Guide: 10 Chc:micul llaz.ards, U.S. Ot:p<1rtment of Heallh and I Iuman Services, Sc:ptc:mbcr J 985. 

Vc:rschut:rt:n, Kart:!, "Handbook or Environmc:ni:JI Data on Organic Chemicals," Van Nostrand Rdnhold Co., Inc. 

Koc 5 

7/206 

7!206 

2 
3 
-1 
5 
6 
7 

!land book of l:lnvironmenlal Fale and Exp<>sure Dala fur Organic Chemicals, Volume I Large Production and l'riurily Pollutanls, Volume II Solvenls, Philip H. Howard, Edilor, L.<.·wis l'ul>lishcr.;, l9YO. 

Toxicological Profile for Pyridine, Drafl, U.S. Deparlmenl of lleallh and Human Services, Oc1obcr 19'JO. 

Values given are for 0-xylene. 
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Lo~ K.,w l'oint'C1 l'oinl'C1 
-

!59@ 756 
mm/kg 

265 

149 

0.90/0.982 (2 ·) 1841 

1.29/I.:n2 a-24.4 2()()~ 

{3--16 

O.M/1.042 -42~ 1152 

0.64/1.042 -701 1061 
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170 
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2.5 SURFACE WATER USE SURVEY 

A surface water use survey was conducted to identify and characterize the surface water 
bodies within a one square-mile radius of the Facility. The RFI Work Plan scope of 
work for the surface water survey included the following tasks: 

• Identification of surface water features, both natural and man~ 
made; 

• Identification of runoff patterns from the Facility; and 

• A visual assessment of sediments for contamination from off-site 
surface water runoff. 

Surface water features and runoff patterns were identified using maps (USGS 
topographical) and aerial photographs of the Facility area. This information was 
verified during the RFI field investigation, including a reconnaissance of the area 
adjacent to and surrounding the Facility. Runoff patterns were not assessed during a 
storm event. 

The results of the surface water use survey are summarized in Section 4.2.3. 

2.6 GROUNDWATER USE SURVEY 

A groundwater use survey was conducted within a 1.5 mile radius of the Facility. The 
purpose of the survey was to assess the impacts, if any, that man-made influences have 
on the hydrogeology of the area. The survey included the following items. 

• A review of state and county records; 

• An identification of groundwater uses (residential and commercial) 
and pumpage schedules; and 

• A field reconnaissance to locate wells and features that may affect 
the hydrogeology, such as ditches, buried pipelines, drains, and 
outfalls. 
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The review of well records and identification of groundwater uses was completed in 

conjunction with other RFI activities. The results of the groundwater use survey are 

summarized in Section 4.1.1.5 . 
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The gradients recorded by Lane and Miller (1965) are similar to those measured 
recently, but the groundwater levels reported by Lane and Miller are about 15 feet 
lower than levels recorded at present. This may be a function of local groundwater use 
and natural fluctuations. Lane and Miller, while studying the natural t1uctuations 
around the Wichita well field north of the Arkansas River, found water level 
fluctuations occurring from the natural conditions of recharge and discharge through a 
climatic cycle to be about 8 feet (Lane and Miller, 1965). Data presented by the 
Kansas Geological Survey suggest that water levels for the area have remained relatively 
unchanged for the last 30 years (Buddemeier et al, 1991). 

There is considerable pumping occurring around the Facility for irrigation, process 
water, and ongoing groundwater remediation. Drawing 24 shows the wells located 
within a one and a half-mile radius of the Facility and Table 10 lists the individual well 
withdrawals. These data were obtained from permit records, well inventory databases, 
and interviews with farmers and local industries. The Air Products well No. 15 and 
Abbott extraction wells EW-10 and EW-17 are sufficiently close to the Facility to 
directly affect the water levels, as indicated by the field measurements. In addition, the 
<;~.bundance of regional high capacity irrigation wells is sufficient to produce a regional 

··lowering of the water table. This lowering however, does not seriously effect the shape 
of the water level contours directly under the Facility. The direction of flow remains in 
an east to southeasterly direction. 

4.1.1.5 Man-Made Influences Affecting Hydrogeology 

Local Water Supply Wells 

A total of 68 wells have been identified within one and a half mile radius of the Facility. 
The main sources of information for well identification include the Kansas Department 
of Health and Environment and the KaJ?.sas Board of Agriculture. Ground water is 
mainly used for industrial, agricultural, and domestic purposes in the Facility vicinity. 
Drawing 24 indicates the location of water supply wells and Table 10 provides a 
summary of information concerning well ownership, ground water use, and other well 
parameters. 
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Use of ground water for industrial purposes represents a steady demand for the aquifer. 

Crop irrigation is more an intermittent activity and water use peaks during the irrigation 

of cultivated land neighboring the Facility. The effect of irrigation on ground water 

levels can be observed on the hydrographs generated from data logger information for 

monitoring wells close to the Facility (see Appendix F). 

There are other well categories, such as domestic lawn and garden, oil field water 

supply, dewatering, and air conditioning. Water demand from these wells is small and 

usually intermittent. Therefore, their impact on ground water levels is considered 

minimal. 

Two irrigation wells, owned by Mr. Bergkamp, are located between 6,000 and 7,000 feet 

northwest of the Facility. Air Products owns a small irrigation well. Water from this 

well is used for lawn irrigation. Thirteen industrial wells were identified within the 

survey area. These industrial wells are owned by Vulcan Chemicals, Air Products, and 

Abbott Laboratories . 

The two Abbott extraction wells, EW-10 and EW-17, are the closest wells to the 

Facility, located approximately 500 feet north and 300 feet east-northeast, respectively 

of the closed pond. Extraction well EW -10 is screened in the S-2 sand unit. Extraction 

well EW-17 is screened in parts of both the S-2 and S-1 sand units. 

Pumping Rates 

Well pumping rates can be categorized by well use and operation. Generally, irrigation 

wells are operated at high rate for short periods of time. Industrial wells are operated 

at lower rates and continuously throughout the year. Domestic wells are operated at 

very low rates and periodically. Table 11 presents the average pumping yield of 

industrial and irrigation wells operated during 1989, which is the latest period for which 

pumping data were available. 

The two major irrigation wells owned by Mr. Bergkamp pumped intermittently at rates 

of approximately 800 to 900 gallons per minute (gpm) each during the 1989 irrigation 

season. Air Products owns a small irrigation well which yields approximately 30 gprn 
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Well ID 
Number1 

2801W280003 

2801W280004 
2801W280001 

2801W280002 

2801W260006 
2801W270004 
2801W270005 

2801W270037 

2801W270002 
2801W270003 
2801 W270008 
2801W270013 

2801W270036 

2801W270009 

2801W270010 
2801W270012 

2801W270033 

Notes: 

TABLE 10 

PUMPED WELLS WITHIN A 1.5-MILE RADIUS FROM THE ABBOTT SITE 

Approximate 
Well Distance 

from Abbott Site Well Pumpage Well Drilled 

Well Owner Water Use Well Depth (ft.) Well Status (ft.) Yield2 (GPM) Date 

Bergkamp Irrigation 135 active 6900 800 04/22/86 

Bergkamp Irrigation 130 active 6200 900 04/24/86 

Unknown Oil Field W.S. 107 active 5140 40 10/30/75 

Unknown Irrigation 127 active 7240 -- 07/17/81 

Unkown Domestic 50 active 7900 -- 06/29/77 

Unknown Industrial 59 active 5840 50 10/12/77 

Unknown Other 106 active 6900 -- 09/28/83 

Builders Canst. Lawn and 90 active 6800 -- 06/08/89 
Garden 

Vulcan Industrial 111 active 4800 20. 08/16/77. 

Vulcan Industrial 87 active 4700 20 10/06/77 

Vulcan Industrial 101 active 3940 495. 10/14/77 

Vulcan Industrial 110 active 2600 694 10/13/77 

Colley Lawn and 35 active 2600 -- 04/21/89 
Garden 

Vulcan Industrial 74 active 3000 444 10/14/77 

Vulcan Other 61 active 2800 -- 06/28/83 

Vulcan Industrial 79 active 3240 434 10/11/77 

Vulcan Other 77 active 3200 -- 04/04/86 

1 Well ID number taken from the KDHE official permit number. 
2 Well pumpage yield obtained from KDHE water well records. The estimated well pumpage yield is given at the time of permit and does not represent actual operation pumping rates. 

3 Well plugged date. 
-1 Well pumpage yield obtained from Kansas Board of Agriculture water use records for 1989. 

--
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Well ID 
Number1 

2801W270034 

2801W270035 

2801W270006 

2801W270007 

2801 W270011 

2801W260002 

2801W260003 

2801W340005 

2801W340006 

2801W340010 

2801 W340011 

2801W340002 

2801W340003 

2801W340001 

2801W340009 

2801W350005 

Noles: 

• 
TABLE 10 

(Continued) 

PUMPED WELLS WITHIN A 1.5-MILE RADIUS FROM THE ABBOTT SITE 

Approximate 
Well Distance 

from Abbott Site Well Pumpage 

Well Owner Water Use Well Depth (ft.) Well Status (ft.) Yield2 (GPM) 

Vulcan Other 76 plugged 3400 --

Vulcan Other 74 plugged 3560 --

Unknown Industrial 65 active 4300 38 

Unknown Industrial 80 active 4300 32 

Vulcan Industrial 81 active 3600 574 

Unknown Domestic 55 active 7600 --

Girrens Lawn and 60 active 7300 --

Garden 

Unknown Other 101 active 3800 --

Unknown Other 70 active 3720 --

Unknown Other 70 active 2300 --

Unknown Other 101 active 2500 --

Unknown Industrial 96 active 800 --

Abbott Labs Industrial 97 active 800 934 

Cunningham Domestic 70 active 1640 --

Unknown Lawn and 50 active 2640 --

Garden 

Bohannon Domestic 70 active 5800 30 

• 'r 

Well Ddlled 
Date 

05/28/873 

05/28/873 

10/06/77 

10/07!77 

10/10/77 

02/26/80 

04/19/84 

10/05/83 

10/06/83 

10/04/83 

10/03/83 

07/27/81 

08/10/83 

03/08/85 

09/01/78 

12/12/84 

1 Well ID number taken from the KDHE official permit number. 

2 Well pumpagc yield obtained from KDHE water well records, The estimated well pumpage yield is given at the time of permit and does not represent actual operation pumping rates. 

3 Well plugged date, 
-1 Well pumpage yield obtained from Kansas Board of Agriculture water use records for 1989, 
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Well ID 
Number1 

2801W350003 

2801W350001 

2801W350004 

2901W020001 

2901W030008 

2901W030009 

2901W030024 

2901W030011 

2901W030012 

2901W030025 

2901W030005 

2901W030006 

2901W030007 

2901W030001 

2901W030010 

2901W040006 

Noles: 

TABLE 10 
(Continued) 

PUMPED WELLS WITHIN A 1.5-MILE RADIUS FROM THE ABBOTT SITE 

Approximate 
Well Distance 

from Abbott Site Well Pumpage 
Well Owner Water Use Well Depth (ft.) Well Status (ft.) Yield2 (GPM) 

Bohannon Air Conditioning 70 active 5820 30 

Cunningham Domestic 80 active 5860 28 

Unknown Domestic 65 active 5900 23 

Hill Domestic 80 active 6800 50 

McKown Lawn and 67 active 6400 --
Garden 

Unknown Domestic 65 active 6320 --
McKown Domestic 65 active 6260 --
Unknown Domestic 65 active 6300 --
Unknown Domestic 60 active 6260 --
McKown Domestic 60 active 6060 --
Unknown Domestic 100 active 5260 --
Unknown Domestic 60 active 6000 --
Unknown Domestic 60 active 5200 --

Caylor Domestic 120 active 6640 --
Unknown Lawn and 54 active 4400 --

Garden 

Kh ks tatter Domestic 115 active 4300 --

Well Drilled 
Date 

12/12/84 

09/07/85 

08/22/80 

05/14/85 

10/26/83 

08/30!79 

02/16/89 

03/08/77 

09/30/76 

02/21/89 

04/13/77 

04/13/77 

01/27/76 

11/06/84 

01/06/84 

07/09/84 

1 Well ID number taken from the K.DHE official permit number. 
~ Well pumpage yield obtained (rom K.DHE water well records. The estimated well pumpage yield is given at the time of permit and does not represent actual operation pumping rates . 

.:> Well plugged date . 

.f Well pumpage yield obtained from Kansas Board of Agriculture water use records for 1989. 
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• 
Well ID 
Number1 

2901W040004 

2901W040009 

2901W040005 

2901W040007 

2901W040016 

2901W040018 

2901W040002 

2901W040020 

2801W330025 

2801W330027 

2801W330005 

2801W330006 

2801W330004 

2801W330034 

2801W290001 

2801W320003 

Nnlcs: 

• 
TABLE 10 

(Continued) 

PUMPED WELLS WITHIN A 1.5-MILE RADIUS FROM THE ABBOTT SITE 

Approximate 
Well Distance 

from Abbott Site Well Pumpage 

Well Owner Water Use Well Depth (ft.) Well Status (ft.) Yield2 (GPM) 

League Domestic 110 active 5940 30 

Anderson Domestic 115 active 7200 --

Kirk Domestic 105 active 7400 --
Keaton Domestic 120 active 7500 --

Gillespie Domestic 115 active 7000 30 

Bishop Domestic 100 active 7200 --
Unknown Domestic 66 active 7200 20 

Wirth Excavating Lawn and 45 active 5100 --
Garden 

Chapman Domestic ... 29 active 4500 --

Air Products, Inc. Oil Field W.S. 95 plugged 3960 --

Abbott Labs Other 115 active 800 364 

Air Products, Inc. Industrial 131 active 2000 1004 

Unknown Domestic 76 active 960 --

Air Products, Inc. Irrigation 85 active 1060 30 

Unknown Domestic 130 active 5800 --
Clear Water Dewatering 47 active 7100 --
Excavating 

• 
Well Drilled 

Date 

06/06/84 

10/15/84 

12/11/84 

' 02/19/85 

05/19/87 

05/19/88 

04/18/80 

02/25/89 

03/12/86 . 

10/20/863 

09/29/83 

04/22/80 

11/26/79 

05/11/89 

09/12179 

04/07/80 

1 Well JD number taken from the KDHE official permit number. 
2 Well pumpage yield obtained from KDHE water well records. The estimated well pumpage yield is given at the time of permit and does not represent actual operation pumping rates. 

3 Well plugged date . 
..f Well pumpage yield obtained from Kansas Board of Agriculture water use records for 1989. 
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Well ID 
Number1 

2801S320004 

2801W320006 

2901W050001 

Noles: 

TABLE 10 
(Continued) 

PUMPED WELLS WITHIN A 1.5-MILE RADIUS FROM THEABBOTT SITE 

Approximate 
Well Distance 

from Abbott Site Well Pumpage 

Well Owner Water Use Well Depth (ft.) Well Status (ft.) Yield2 (GPM) 

Clear Water Dewatering 48 active 7000 --
Excavating 

Clear Water Dewatering 50 active 7240 --
Excavating 

Unknown Domestic 115 active 7000 --

.... ,.· 

Well Drilled 
Date 

03/31/80 

04/18/80 

08/16/80 

1 Well ID number taken from the KDHE official permit number. 
2 Well pumpage yield obtained from KDHE water well records. The estimated well pumpage yield is given at the time of permit and does not represent actual operation pumping rates. 

3 Well plugged dale. . 

-1 Well pumpage yield obtained from Kansas Board of Agriculture water use records for 1989. 
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